Forskolin-stimulated adenylylcyclase activity: a marker to assess islet cell viability following cold storage in different solutions and to predict islet cell function following transplantation.
For clinical islet cell transplantation, short-term storage of islet cells is likely to be necessary, and it is imperative that the islet cells be kept as viable as possible during the period. However, there are little data on which preservative solutions are most suitable for the storage of islet cells after isolations or before transplantation. To estimate islet cell viability and transplantation success rate in the present study, adenylylcyclase activity was measured with a rapid new fluorometric assay in rat islet cells prior to transplantation, because cAMP plays an essential role in determining islet beta-cell viability and responsiveness to various hormonal stimuli. Adenylylcyclase activity was measured in islet cells stored for different periods of time 0, 3, 16, 24, 48, 96 h) and in different preservative solutions. Approximately 1,000 islet cells from each preservation group using University of Wisconsin (UW) solution were transplanted to streptozotocin-induced diabetes mellitus (DM) rats. Transplant success was evaluated by measuring blood glucose levels. Preoperative adenylylcyclase activity was compared with posttransplant islet cell function. The adenylylcyclase activity of UW solution was significantly higher than that of Euro-Collins solution and lactate-Ringer's solution through the different preservation time periods. Preoperative adenylylcyclase activity correlated well with posttransplant islet cell function in a rat model of DM. We conclude that adenylylcyclase activity can be used as a marker to assess islet cell viability as well as differences in preservation media and may predict islet cell transplant success.